Evolution of erythromycin resistance in Streptococcus pneumoniae in Italy.
To evaluate erythromycin resistance in recent invasive isolates of Streptococcus pneumoniae in Italy, to study the phenotypic and genotypic characteristics of the isolates, and to compare data with those obtained in a previous survey. Invasive pneumococcal isolates were obtained from 56 laboratories throughout the country, in 2001-2003. Isolates were serotyped and antimicrobial susceptibilities determined by Sensititre panels and Etest. A new PCR was performed to detect erythromycin resistance genes. Typing methods for selected erythromycin-resistant isolates included PFGE and multilocus sequence typing (MLST). One hundred and fifty-five isolates out of 444 (34.9%) were resistant to erythromycin: 95 isolates (21.4%) carried erm(B), 56 (12.6%) carried mef(A) and three carried both genes. One isolate, carrying neither erm(B) nor mef(A), showed a point mutation in domain V of the 23S rRNA genes. The mef(A)-positive isolates carried subtype mef(A) (47 isolates), subtype mef(E) (nine isolates), and both subtype mef(E) and erm(B) (three isolates). All subtype mef(A) strains, except two, belonged to serotype 14, appeared to be clonally related by PFGE and related to the England14-9 clone by MLST. The two isolates belonging to other serotypes showed different genetic backgrounds. Erythromycin resistance in S. pneumoniae has increased in the last few years in Italy. erm(B) is still the predominant resistance determinant; however, the increase in erythromycin resistance (34.9% versus 28.8% of the previous years) is mainly due to an increase in the proportion of isolates carrying the efflux pump mef(A), whereas the proportion of isolates carrying erm(B) has not changed.